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BACKGROUND OF THE INVENTION 
1. Field of the Invention 

[0001] The present invention is directed to a method and system for automatically 

forwarding wireless electronic communications from a mobile terminal (such as a mobile 
5 telephone, wireless modem, etc.) to a predetermined alternate terminal (land line or other 
mobile terminal) just before the mobile terminal's battery runs down or when service is 
temporarily interrupted, as when the user goes into a tunnel. 
*H 2. Description of the Related Art 

CH [0002] Cellular telephone communications has become an integral part of the everyday 

3o life of many people, with usage growing by the minute. As more and more people spend more 

L . JU 

L and more time using cellular phones, new problems are recognized. One such problem relates 
fy to battery failure in cellular telephones. 

□ [0003] Most users regularly charge their batteries, and monitor the power level of the 

battery, so that they are not caught unawares by unexpected loss of battery power. Some 
15 users, however, either through heavy use, neglect, or equipment failure, may be faced with an 
unanticipated battery power failure. In the normal course of affairs, a battery failure would 
simply disconnect the call, and the other party to the call would simply be left with a dead line. 
[0004] It would be useful if the connection to the other party could be salvaged, and 

either re-instated if the mobile user could switch batteries, or re-routed to a different number 
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where the second user could finish the telephone call by leaving a message or talking to the 

same person at a different number, or even talking to a different person if desired. 

[0005] Switching of cellular telephone calls is well known and the subject of industry 

standards. This switching, however, is generally restricted to the switching necessary to 

continue a call when it moves among different cells within a cellular network rather than when 

there is a disconnect. Such switching is disclosed in Japanese Patent Publication No. 

09-064985. 

[0006] This conventional switching presupposes that the cellular telephone is still 

capable of making a connection, which is not the case where its battery has run down. 
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SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the invention to provide a method and system for 

transferring a cellular telephone call to a different number when the power level of the battery 
of the cellular telephone is close to empty. 

[0008] It is a further object of the invention to provide a method and system for 

automatically placing a cellular telephone call on hold when the battery is about to run out of 
power, thereby giving the cellular telephone user the opportunity to change batteries, and then 
have the call re-connected. 

[0009] It is a still further object of the invention to provide a method and system for 

automatically re-routing a cellular telephone call to a third party number when the original 
connection is lost under certain conditions. 

[0010] A mobile phone which utilizes the inventive method and system monitors the 

level of its battery power. When the battery power level dips below a predetermined 
threshold, the cellular telephone sends a signal to a mobile switching center, which 
automatically transfers the call to an alternate phone to continue the call or leave a message. 
The same system could be used to transfer the call if the cellular telephone goes out of service, 
for example, by leaving the service area, hitting a "dead zone" of service, or having a 
technical problem with the equipment, but in these circumstances, the signal for initiating the 
transfer originates with the mobile switching center, since the cellular telephone will not be in 
position to send further instructions. 
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[0011] If the cellular telephone user has a replacement battery, the system could be set 

first to attempt to return the call to the original cellular telephone after a predetermined delay 
period, so that the call is not lost, and, if unsuccessful, then transfer the call to a secondary 
number for either continuation of the call or taking a voice message from the sender if the 
5 mobile user is not near the alternate phone. The system may also attempt to re-establish the 
connection automatically once a new battery is installed. 

[0012] The invention may be used with any device suitable for wireless and/or mobile 

^ communication, such as, for example, laptop computers with wireless modems, personal 
L J digital assistants (PDAs), or wireless internet appliances, and for any form of electronic 
ylO communication besides telephone, such as internet browsing, e-mail, chats, video conferencing 

E i! 

^ and the like. 

[0013] Other objects and features of the present invention will become apparent from 

ry the following detailed description considered in conjunction with the accompanying drawings. 
O It is to be understood, however, that the drawings are designed solely for purposes of 
15 illustration and not as a definition of the limits of the invention, for which reference should be 

made to the appended claims. It should be further understood that the drawings are not 

necessarily drawn to scale and that, unless otherwise indicated, they are merely intended to 

conceptually illustrate the structures and procedures described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] In the drawings : 

Figure 1 is a schematic representation of a preferred embodiment of a mobile 
telephone communications system employing the present invention; and 
5 Figure 2 is a flow chart showing the operation of the embodiment represented in 

Fig. 1. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0015] Figure 1 depicts a cellular telephone system 10 in accordance with the present 

invention. System 10 includes a mobile terminal, such as, for example cellular telephone 12, 
which both receives and transmits telephone communications through a mobile switching 
center 14, in known fashion. Although a cellular telephone is the preferred embodiment, the 
inventive method and system could be as easily used with any other form of wireless electronic 
communication, such as a laptop computer with a wireless modem, a personal digital assistant 
(PDA) with wireless communication capabilities, etc. 

[0016] Cellular telephone 12 comprises a receiver 16, a transmitter 18, a battery 20, a 

battery monitor 22 and an output 24. Output 24 could be any means for conveying information 
to the user of cellular telephone 12, such as a visual display (either a dedicated display or the 
cell phone's display), a light emitting device (such as an LED), or an audio generator (either a 
dedicated speaker or the cell phone's speaker). Battery monitor 22 is coupled to monitor the 
power level of battery 20. When the power level of battery 20 dips below a predetermined 
level, which is set just higher than the level necessary to sustain a connection by mobile phone 
12 to mobile switching center 14, battery monitor 22 sends a signal to output 24. That signal 
informs the user of the low battery power level. 

[0017] Output 24 could be of any desired kind to announce to the user that the battery 

is running low. For example, cellular telephone 12 could have audio (or even video) clips 
stored in memory to announce to the user that the battery is low, and she should immediately 
switch to a new battery, find some other power (e.g. an AC outlet for attaching a power cord), 
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quickly terminate the call, or otherwise elect how to proceed in preference to the pre-selected 
hierarchy of options (discussed below). These clips could be downloaded from the network 
database to account for change in service options, change in available options, the language of 
the user, etc. It is even possible that this additional functionality could be used as a premium 
service, for which the user must pay an additional fee, in which case the clips could be 
downloaded on payment of that fee. 

[0018] In addition to the signal sent to output 24, battery monitor 22 sends a further 

signal to transmitter 18, for relay to mobile switching center 14, to inform mobile switching 
center 14 of the status of battery 20. 

[0019] Mobile switching center 14 is part of a larger communications network, not 

otherwise shown, which establishes communications between cellular telephone 12 (which has 
a first address on the network) and a second telephone 26 (which has a second address on the 
network). Second telephone 26 may be either a land line or a second mobile telephone. 
Second telephone 26 also has a receiver 28 and a transmitter 30. 

[0020] In known fashion, mobile switching center 14 establishes a communications 

channel between cellular telephone 12 and second telephone 26, and, in the usual course, 
maintains that connection until one of the telephones 12 and 26 transmits a signal indicating 
that the user thereof wishes to break the connection. 

[0021] Under known procedures, when battery 20 of cellular telephone 12 has 

insufficient power to maintain the connection, the signal output by transmitter 18 thereof 
simply stops. Mobile switching center 14 interprets this condition as a disconnect, and 
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terminates the connection with second telephone 26. Similarly, if cellular telephone 12 passes 
beyond the service area of mobile switching center 14 (including any adjacent area of 
coverage) or through a location where no coverage exists (e.g., in a tunnel) the loss of signal is 
interpreted as a disconnect, and mobile switching center 14 re-allocates the resources allocated 
5 for the connection. In these cases, the user of second telephone 26 does not immediately know 
that the connection has been broken. 

[0022] However, according to the present invention, another option exists. 

^ [0023] Mobile switching center 14 is also capable of handing over the communication 

-O 

In with second telephone 26 to a third, transfer, address 32 on the network through a switch 34. 

CIO Transfer address 32 may represent any form of communication device, such as a telephone, 

□ 

p either cellular or land-based, or a voice messaging center, as will be discussed below. Mobile 

L switching center 14 may also include an announcing means, such as a voice playback generator 

fsj 42, to report the status of the attempted re-routing of the communication to telephone 26. 

m 

O [0024] Transfer address 32 may include a hierarchy of different addresses selected by 

: - 

$~ 

15 the user of cellular telephone 12, depending upon the desired results. For example, a first 
option would be to attempt to re-connect with cellular telephone 12 after a predetermined 
period of time to allow for a change in battery 20. Mobile switching center 14 may periodically 
"poll" cellular telephone 12 to re-connect automatically. If the connection is not re-established 
within a prescribed period, then other options may be explored. Alternatively, cellular 

20 telephone 12 could be programmed to call mobile switching center 14 when power is restored, 
or the user is otherwise able to re-connect to the network. A second option for transfer may be 
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to another telephone 36 to which the user of cellular telephone 12 has immediate access. A 
third option may be connection to a voice messaging center 38 where a voice mail message 
may be left. A fourth address 40 may be connection to a "live person", such as a secretary 
with whom a conversation may be held or an interactive message may be left. The user of 
mobile phone 12, knowing the hierarchy of transfer addresses, will know exactly where to find 
a message from the user of telephone 26. 

[0025] In one embodiment of the invention, one of the hierarchical addresses may be 

selected depending upon the nature of the user of cellular telephone 12, and the transfer 
address may be of someone who belongs to a class of persons to which the user of cellular 
telephone 12 also belongs. For example, if the user of cellular telephone 12 is a salesman of a 
particular company, and the user of telephone 26 is a customer, it may be desirable to hand 
over the call to another salesman of that same company to continue the sales call. 
[0026] The operation of inventive system 10 may be best understood by reference in 

addition to the flow chart depicted in Fig. 2. The level of power in battery 20 is monitored, 
step 102, by battery monitor 22. When the battery power reaches a dangerously low level 
such that continued transmission will fail within a relatively short period of time, that is, fall 
below a predetermined threshold battery power level, step 104, battery monitor 22 sends a low 
battery indicator signal to mobile switching center 14. This alerts mobile switching center 14 
that the connection is about to be lost, and that mobile switching center 14 must act to retain 
the connection. Monitor 22 also sends a signal to mobile phone output 24 to alert the user that 
the battery power is too low and that the communications connection is in imminent danger of 
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being terminated. The first possibility is that the user may have a spare battery, and so mobile 
switching center 14 automatically places the call on hold, step 106, for a predetermined period 
of time sufficient to allow the user of cellular telephone 12 to attempt to change battery 20 in 
cellular telephone 12. Any period of time may be selected such as, for example, about 15 
seconds. 

[0027] If the call is placed on hold for this long, it is necessary to inform the user of 

telephone 26 of the fact the call has been placed on hold. Accordingly, in addition to or 
instead of the signal being sent by the mobile phone's monitor 22 to output 24, mobile 
switching center 14 triggers announcement means 42 to issue an announcement to telephone 26 
(and possibly also mobile phone 12), that the call has been placed on hold, step 108, and an 
attempt will be made to re-establish the connection in a stated period of time. If it is re- 
established, then the system reverts to its initial state, with battery monitor 22 monitoring the 
level of power in battery 20. 

[0028] Optionally, the invention may provide for the user of telephone 26 to be given a 

choice of whether he wishes to be kept on hold, or immediately transferred to transfer address 
32, step 110. This option may be exercised in any convenient fashion, such as by a voice mail 
menu, which may be responsive to voice selection or the pushing of buttons on phone 26. The 
option may even give the user of second telephone 26 a choice of which address in the 
hierarchy he wishes to use. 

[0029] Switch 34 will then follow the direction given, and hand over, step 112, the call 

to the selected hierarchical address 36, 38 or 40. Mobile switching center 14 will then attempt 
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to re-establish a connection, and check to ensure it is made, step 114. If the connection is 
successfully established, then the system returns to its initial condition, steps 102, 120. If not, 
successive attempts to re-connect are made, steps 116, 118, until a successful transfer is made. 
Upon establishment of a new connection, the system returns to its initial condition, steps 102, 
120. 

[0030] In like fashion, mobile switching center 14 may monitor the status of the 

connection between cellular telephone 12 and second telephone 26, step 120, so that if the 
connection is broken without an affirmative disconnect being generated by either telephone 
such as when the user of mobile phone 12 moves out of the mobile network or enters a tunnel, 
step 122, then mobile switching center 14 will presume that the call was intended to be 
continued. If this is the case, mobile switching center 14 will attempt to follow the above- 
described protocol, and attempt either to re-connect the two telephones, or to transfer the 
connection with second telephone 26 to a transfer address, automatically. 
[0031] In this fashion, satisfaction with the overall performance of the cellular 

telephone experience may be enjoyed, since fewer conversations will be left dangling as a 
result of unwanted breaks in telephone connections, either as a result of battery failure or other 
types of unwanted disconnects. 

[0032] Thus, while there have been shown and described and pointed out fundamental 

novel features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and changes in the form and details of the 
devices illustrated, and in their operation, may be made by those skilled in the art without 
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departing from the spirit of the invention. For example, it is expressly intended that all 
combinations of those elements and/or method steps which perform substantially the same 
function in substantially the same way to achieve the same results are within the scope of the 
invention. Moreover, it should be recognized that structures and/or elements and/or method 
steps shown and/or described in connection with any disclosed form or embodiment of the 
invention may be incorporated in any other disclosed or described or suggested form or 
embodiment as a general matter of design choice. It is the intention, therefore, to be limited 
only as indicated by the scope of the claims appended hereto. 
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